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AIMS 
POPULATION DYNAMICS OF BROME GRASS IN RELATION TO CONTROL SYSTEMS 
To identify the level of control of brome grass under various 
crop rotation systems so that farmers can be advised on the 
degree of infestation likely to be encountered when using a 
particular system. 
To design the best control system to reduce quickly the 
anticipated large seed population of brome grass in the soil. 
OFFICERS A. Cheam, s. Lee, P. Scott 
CO-OPERATORS C. Ralph, J. Hamblin, P. Nelson 
LOCATION East Chapman Research Station (86Cl/5153EX) 
TREATMENTS 
The treatments will be as follows: 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
Continuous pasture - No herbicide will be used so that the build up of 
the brome grass population can be monitored. 
Continuous pasture - Seed set will be controlled by spraytopping with 
either Roundup® or Gramoxone®. This treatment is one of the 
cheapest means of control, and will determine how long it takes to 
exhaust the seed bank. 
Continuous pasture- Total grass control by Fusilade®. This is much 
more expensive than 2 but it will determine how long seed remains viable 
in the field. 
Continuous wheat - This treatment is liable to give poor brome grass 
control, but we will attempt to control brome grass by tickling dry, 
allowing weeds to germinate, killing the grass, allowing a second 
germination, killing the grass and planting. Planting will be delayed 
approximately 3 weeks from the break of the season. This treatment 
gives 2 kills pre-planting. As no further in-crop control is possible 
it is likely that this system may crash and we are having to delay 
seeding considerably to obtain a measure of weed control. 
Pasture/wheat - Brome grass seed set will be controlled in the pasture 
phase with Roundup CT or Gramoxone w. In the wheat phase, the area will 
be tickled dry and the grass killed after 10 days and the crop seeded. 
This treatment gives one weed kill pre-cereal planting and seed set 
control in the pasture_phase. 
Wheat/pasture - Treatments the same as in 5, but one year phase shifted. 
Pasture/wheat - Brome grass will be totally controlled in the pasture 
phase with Fusilade. In the wheat phase the area will be tickled dry 
and the grass killed after 10 days and the crop seeded. This treatment 
gives one weed kill pre-cereal planting and total control in the pasture 
phase. 
Wheat/pasture- Treatments the same as ih 7, but one year phase shifted. 
9. Lupins/wheat - The lupins to be sown dry with 
pre-planting. This is the cheap option. The 
one kill pre-planting system used in 5 above. 
Simazine giving adequate control in the lupin 
sufficient in the wheat year to give adequate 
1.5 L/ha Simazine applied 
wheat to be sown using the 
This system relies on the 
year and on one kill being 
control of brome grass. 
10. Wheat/lupins - Treatments the same as in 9, but phase shifted one year. 
11. Lupins/wheat - The lupins to be sown dry with 1.5 L/ha Simazine applied 
pre-planting and a follow up of Fusilade for improved brome grass 
control. The wheat to be sown using the one kill pre-planting system 
used in 5 above. This system gives more certain brome grass control in 
the lupin phase. 
12. Wheat/lupins - Treatments the same as in 11, but phase shifted one year. 
13. Lupins/wheat - The lupins to be sown 7 days after the break with 1 L/ha 
Sprayseed and 1.5 L/ha Simazine applied pre-planting and a follow up of 
Fusilade. This system should give maximum brome grass control in the 
lupin phase, but is the most costly in terms of both chemicals and in 
terms of delayed seeding on lupin yields, but should give the best brome 
grass control in the lupin phase. The wheat to be sown using the one 
kill pre-planting system used in 5 above. 
14. Wheat/lupins - Treatments as in 13 but phase shifted one year. 
15. Lupins/wheat - Lupin treatment as in 13 above. The wheat to be drilled 
in on the break. This is a high risk treatment for the wheat as it 
assumes that the brome grass control is adequate in the lupin year to 
allow no control in the wheat phase. However if it works it will allow 
maximum growing time for the wheat and this should lead to higher yields. 
16. Wheat/lupins - Treatments as in 15 but phase shifted one year. 
ASSESSMENTS 
To measure changes in population, counts of emerging brome grass will be 
obtained at 4-6 weeks after seeding of the respective crop. At 15-18 weeks 
after seeding, coinciding with the time of crop anthesis, another count will 
be made to determine the brome grass density. In lupins and wheat, brome 
grass seedlings will be counted and colour-coded as they emerge to monitor 
their fate and seed production. Seed reserves will be monitored by sampling 
soil to 10 cm depth. At the end of each season, wheat and lupins will be 
harvested to determine grain yield. Medic seed production will also be 
determined. 
Project would run for four years to allow two full cycles of the rotational 
treatments. However, if the required results are obtained after one full 
cycle no further monitoring will be made, but a repeat experiment will be 
unJertaken for one full ·cycle on a different site. 
RESULTS 
Seedling populations and fate 
The brome grass populations after peak germination (4-6 weeks after seeding) 
and at the time of crop anthesis (15-18 weeks after seeding) are shown in 
Table 1. The brome grass emergence pattern in both lupin and wheat is shown 
in Table 2. 
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Table 1. Effect of crop rotation and herbicides on populations of brome grass 
in 1986 
Rotation system 
1986-87-88-89 
Pasture-P in 1986 
P-P-P-P (Rl) 
P-P-P-P (R2) 
P-P-P-P (R3) 
P-W-P-W (R5) 
P-W-P-W (R7) 
Lupins-L in 1986 
L-W-L-W (R9) 
L-W-L-W (Rll) 
L-W-L-W (Rl3) 
L-W-L-W (Rl5) 
Wheat-w in 1986 
w-w-w-w (R4) 
W-P-W-P (R6) 
W-P-W-P (R8) 
W-L-W-L (RlO) 
W-L-W-L (Rl2) 
W-L-\v-L (Rl4) 
t'l-L-W-L (Rl6) 
Herbicide programme 1986 
Nil 
Spraytopped with Roundup 
tFusilade (PO) 
Spraytopped with Roundup 
tFusilade (PO) 
Simazine (PS) 
Simazine (PS) , tFusilade (PO) 
Sprayseed (PS), Simazine (PS) , tFusilade 
Spray seed (PS) , Simazine (PS) , tFusilade 
Sprayseed twice (PS) 
Sprayseed once (PS) 
Sprayseed once (PS) 
Sprayseed once (PS) 
Sprayseed once (PS) 
Spray seed once (PS) 
Nil 
Rotation treatment number as shown under TREATMENTS 
Post-emergent 
Pre sowing 
(PO) 
(PO) 
Plants/m2 
Weeks after crop 
sowing 
4-6 15-18 
596 271 
793 277 
958 35 
465 261 
695 40 
184 75 
148 5 
292 3 
299 4 
37 20 
172 142 
147 104 
225 191 
174 189 
155 94 
875 395 
(R) 
(PO) 
(PS) 
t All Fusilade treatments were applied 2 weeks after first score. 
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Table 2. The pattern of brome grass emergence in lupins and wheat after crop 
sowing in 1986 
Total annual Emergence as % of total emergence 
Rotation emergence after up to 17 June- 15 July- after 
seeding (m- 2) 17 June 15 July 29 July 29 July 
Lupins-L in 1986 
L-W-L-W (R9) 235 79 18 3 0 
L-W-L-W (Rll) 232 64 29 7 0 
L-W-L-W (Rl3) 476 61 35 4 -· :·':' 0 
L-W-L-W (Rl5) 571 52 46 2 0 
Wheat-W in 1986 
w-w-w-w (R4) 37 lOO 0 0 
W-P-W-P (R6) 181 95 3 0.7 1.3 
W-P-W-P (R8) 153 96 4 0 0 
W-L-W-L (RlO) 233 97 2 1 0 
W-L-W-L (Rl2) 186 94 6 0 0 
W-L-W-L (Rl4) 160 97 0.8 1.7 0.5 
W-L-~v-L (Rl6) 932 94 6 0 0 
Seeding time for various treatments: (R9) and (Rll) May 12; (Rl3) and (Rl5) 
May 22; (R4) July 4; (R6), (R8), (RlO), (Rl2), (Rl4) June 3; (Rl6) May 19. In 
(R4) first and second brome grass counts were taken on August 19 and September 
19, respectively. 
On average, over 90% of the brome grass seedlings which emerged after crop 
seeding did so in the first 6 weeks (Table 2). The numbers of seedlings 
emerging differed widely according to the rotation phase and the herbicide 
used (Table 1). The lupin phase was the most effective in controlling brome 
grass. In the lupin crop, the lowest brome grass density ranging from 3 to 5 
plants;m2 was recorded in plots with or without Sprayseed which subsequently 
received Simazine and Fusilade. The application of Simazine alone resulted in 
75 plants;m2• Thus, the follow-up application of Fusilade in the 
Simazine-treated plots reduced the brome grass density fifteen times when 
assessment was done at crop anthesis, corresponding to 11 weeks after Fusilade 
application. At the time just before crop harvest, no plant could be obtained 
for seed production assessment when quadrats were randomly placed in the 
Fusilade-treated plots. In plots without Fusilade, more than 50 plants/m2 
survived to produce seed and the seed number per plant ranged from 24 (early 
emergent) to 1 (late emergent). 
Brome grass was also effectively controlled during the pasture phase whe~ 
Fusilade was used (Table 1) • A seven to eight fold decrease in brome grass 
density was achieved in the Fusilade-treated plots. 
In wheat, the lack of an in-crop herbicide resulted in a build-up of the brome 
grass population (Table 1). One kill of brome grass before seeding was 
inadequate and the numbers of survivors varied from 94 to 191 plants;m2 at 
the time of crop anthesis. The densest density, at 395 plants;m 2, was 
recorded in the early sown wheat because no control of brome grass was 
undertaken at any stage. In the late-sown wheat on the other hand, because of 
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the two kills of brome grass before seeding, the density was reduced to 20 
plants/m2• Overall, the brome grass survivors in the wheat crop were robust 
and seed production per plant varied from 56 to 1, with the early emergents 
producing more seeds than the late. 
Seed reserves 
The seed reserves in the soil were reduced 95.4 to 99.4% by the various 
rotation treatments by the end of September before the shedding of brome grass 
seeds (Table 3). Wheat cropping was the most effective in reducing brome 
grass seed reserves and pasture cropping was the least effective. The 
differ~n~es were more marked when the seed reserves were determined in 
June/July, between 4-6 weeks after crop seeding. At this early stage, 93-99% 
losses occurred in the wheat phase, 75-89% in the lupin phase and 70-82% in 
the pasture phase. The losses were mainly due to germination. 
At the end of the season, despite the low numbers of old brome grass seeds in 
the wheat plots, influx of new seeds contributed substantially to the increase 
in the soil seed population (Table 3). The seed reserves in the wheat soil 
increased 59 to 440%; 59% increase occurred in the late-sown crop and 440% in 
the early-sown crop. The increase was between 104 and 335% in the wheat crop 
that received one kill of brome grass before seeding. 
In the lupin crop, despite the influx of new seeds, the seed reserves remained 
relatively low. 
In the pasture plots, seed reserves increased 349% when no herbicide was 
applied but the use of Fusilade reduced the seed reserves 55 to 58% despite 
the influx of new seeds. The spraytopping treatment failed to prevent seed 
production in brome grass. The failure was attributed to the heavy rain that 
occurred immediately after the Roundup application. 
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Table 3. Effect of various rotation treatments on the soil population of 
brome grass seed in 1986. Values shown in brackets are percentage 
reductions 
Viable seeds/m 2 
Treatment Initial nos. 4-6 weeks after Before After seed shed/ 
(May 8) seeding seed shed crop harvest 
(June 17-July 15) (Sept. 30) (Nov. 26) 
New Old Total 
Pasture-P 
P-P-P-P (Rl) 1,473 429 (70. 9) 42 ( 9 7. 1) 6,576 40 6,616 
P-P-P-P (R2) 2,239 674 (69.9) 104 (95.4) 3,752 101 3,853 
P-P-P-P (R3) 1, 718 309 (8 2) 76 (95.6) 689 78 767 
P-W-P-W (R5) 1,190 334 (71.9) 36 (97.0) 3,107 30 3,137 
P-W-P-W (R7) 1,766 445 (74..8) 35 (98) 702 40 742 
Lupins-L 
L-W-L-W (R9) 1,796 203 (88. 7) 26 (98.6) 700 24 724 
L-W-L-W (Rll) 924 233 (74.8)· 23 (97.5) 62 20 82 
L-W-L-W (Rl3) 1,896 301 (84.1) 28 (98.5) 34 25 59 
L-W-L-W (Rl5) 2,517 430 (82.9) 47 (98.1) 57 40 97 
Wheat-w 
w-w-w-w (R4) 585 5 (99.2) 5 (99.2) 923 6 929 
W-P-W-P (R6) 2,310 99 (95. 7) 13 (99.4) 4,701 14 4, 715 
W-P-W-P (R8) 1,063 31 ( 97 .1) 25 (97.6) 4,270 6 4,276 
W-L-W-L (RlO) 1,736 94 (94.6) 40 (97.7) 5,555 4 5,559 
W-L-W-L (Rl2) 1,064 79 (92.6) 26 (97.6) 4,603 25 4,628 
W-L-W-L (Rl4) 1,014 48 (95.3) 2 (99.8) 3,858 8 3,866 
W-L-W-L (Rl6) 2,507 80 (96.8) 29 (98. 8) 13,518 21 13, 539 
Crop production 
There was a five times increase in the number of medic burr in plots treated 
with Fusilade (Table 4) • The burrs were also larger and heavier than those 
from the other treatments. 
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Table 4. Serena medic'burr yield and the grain yields of lupin and wheat in 
1986, following the various treatments for controlling brome grass 
Treatment 
Pasture-P 
P-P-P-P (Rl) 
P-P-P-P (R2) 
P-P-P-P (R3) 
P-N-P-W (R5) 
P-W-P-W (R7) 
Lupins-L 
L-W-L-W (R9) 
L-W-L-W (Rll) 
L-W-L-W (Rl3) 
L-W-L-W (Rl5) 
Wheat-W 
w-w-w-w (R4) 
W-P-W-P (R6) 
W-P-W-P (R8) 
W-L-W-L (RlO) 
W-L-W-L (Rl2) 
W-L-W-L (Rl4) 
W-L-W-L (Rl6) 
Yield 
(kg/ha) 
127 
178 
1,022 
150 
973 
997 
1, 015 
1,192 
1,210 
581 
491 
719 
452 
507 
557 
295 
Number of 
burrs/m2 
995 
1,413 
5,367 
1,238 
5,520 
Burr weight 
(mg) 
12.6 
11.7 
18.8 
13.0 
16.2 
In the lupin crop, the sequential applications of Sprayseed, Simazine and 
Fusilade resulted in the best lupin yield, 1,192-1,210 kg/ha. The cheap 
option using Simazine alone yielded 997 kg/ha. 
Wheat yield was quite poor on the whole because of the high brome grass 
density. The poor yield in the late-sown wheat was mainly due to delayed 
seeding. The lowest yield, 295 kg/ha, was recorded in the early-sown wheat 
which did not receive any brome grass control. 
COMMENTS 
Although generally, complete exhaustion of weed seeds is difficult to attain, 
a reduction may be of some value in limiting weed infestations. With brome 
grass, because of its short-term seed dormancy, this experiment has shown that 
the use of lupins in a cereal-lupin rotation is undoubtedly the best means of 
reducing the brome grass seed reserves in the soil. The value of lupins 
arises mainly from the use of Simazine and Fusilade for controlling brome 
grass in the lupin crop~ so the rotational value is mainly herbicidal. The 
follow-up application of Flisilade in the Simazine-treated plots reduced brome 
grass seed production by as much as fourteen times. Thus, with the low input 
of fresh seeds into the system coupled with the low number of ungerminated 
seeds remaining in the soil at the end of the season, one would expect a very 
low population of brome grass in the following year when wheat is sown into 
lupin plots which had received Simazine and Fusilade. This remains to be seen 
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in the 1987 season. Any germination in response to unseasonal rainfall in the 
summer and autumn months would further reduce the seed population. In 
addition, the use of shallow cultivations to stimulate germination followed by 
the application of Sprayseed before the seeding of the next wheat crop, could 
possibly reduce the brome grass seed load to a tolerable level. Thus, the 
lupin phase treated with Simazine and Fusilade appears to be the best method 
to minimise seed production by the existing brome grass population and to 
allow the depletion of the soil seed reserves to reduce the infestation in the 
following year. 
Apart from lupins, Serena medic also has its place in the rotation for 
reducing the brome grass seed reserves if Fusilade is applied. Spraytopping 
which is accepted as a reliable method for preventing brome grass seed 
production in the year before a cereal crop, unfortunately did not work in 
this experiment. Further attempts will be made in the coming season. 
Although wheat cropping is very effective in reducing brome grass seed 
reserves in the soil, the lack of an in-crop herbicide against brome grass is 
mainly responsible for the large input of new seeds into the system. It is 
this build-up of the seed reserves in the soil that perpetuates the brome 
grass problem in wheat. Even two kills of brome grass before the seeding of 
wheat in early July, did not prevent the emergence of sufficient seedlings 
producing enough seeds to compensate for those lost in the soil. Thus, 
barring a breakthrough in selective herbicide technology that allows the 
selective control of brome grass in cereals, it seems probable that 
development of improved control methods for brome grass in cereals will depend 
greatly on crop rotation. 
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AIMS 
OFFICERS 
CO-OPERATORS 
LOCATION 
TREATMENTS 
WILD RADISH CONTROL IN LUPINS* 
To determine the seed production capacity and the dormancy 
status of seeds of wild radish plants that escaped chemical 
treatments in lupins. 
To determine the proportion of shed radish pods by the time of 
grain harvest in dry- and wet-sown lupins. 
A. Chearn, s. Lee, P. Scott 
Goornalling (86N085/3965EX) 
Planting systems - Lupins sown dry 
Lupins sown wet after dry shallow cultivation 
Herbicide treatments - No herbicide control 
Sirnazine 1.5 L/ha IBS 
Sirnazine 1.5 L/ha IBS + 0.75 L/ha PE 
Sirnazine 0.75 L/ha + Atrazine 0.75 L/ha IBS 
ASSESSMENTS 
Seed production of wild radish in the control plots was estimated using a 
40 ern x lOO ern quadrat placed at 8 random points within each plot.· However, 
the same quadrat method could not be used in the herbicide-treated plots 
because of the low density and the uneven distribution of radish survivors. 
Seed production was therefore estimated by harvesting radish plants within the 
whole plot, half-plot or quarter-plot in some cases. 
The dormancy status was determined for seeds harvested from the control plots 
and plots that received 1.5 L/ha Sirnazine in both the dry- and wet-sown lupin 
crops. 
Pod shedding in pre-tagged radish plants of the same age within each planting 
system was monitored at weekly intervals, commencing in early November until 
crop harvest in early December. 
* A joint-project with Des Gilbey and others. 
Experimental Summary 1986. 
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RESULTS 
Table 5. Wild radish seed production in dry- and ,.,et-sown lupin crops 
receiving various herbicide treatments 
Treatment 
No herbicide 
Simazine 1.5 L/ha 
Simazine 1.5 L/ha + 0.75 L/ha 
Simazine 0.75 L/ha + Atrazine 0.75 L/ha 
Dry-sown 
Seeds/ Seeds/ 
m2 plant 
10,307 378 
451 895 
142 761 
727 954 
Wet-sown 
Seeds/ Seeds/ 
m2 plant 
6,361 457 
387 1,162 
64 668 
224 447 
Table 6. Germinability (non-dormancy) of radish seed as determined in early 
February, 1987 
Treatment 
No herbicide control 
1.5 L/ha Simazine 
Not determined 
Germinability (%) 
Dry-sown Wet-sown 
38.8 56.9 
59.5 
Table 7. The percentage of shed radish pods by the time of crop harvest in 
dry- and wet-sown lupins 
Treatment 
No herbicide 
Simazine 1.5 L/ha 
Simazine 1.5 L/ha + 0.75 L/ha 
Simazine 0.75 L/ha + Atrazine 0.75 L/ha 
COMMENTS 
Dry-sown 
91.1 
78.2 
76.9 
Wet-sown 
67.9 
10.1 
48.7 
To_determine radish seed production, the initial work involved monitoring 
seedling emergence and survival at fortnightly intervals within 50 cm x 50 cm 
permanent quadrats following the establishment of dry- and wet-sown lupin 
crops. The early and late emergents that survived to reproduce were then 
scored for seed production. Unfortunately, meaningful results could not be 
obtained using this method because of the very low plant numbers involved in 
the herbicide-treated plots. Large differences in seed production between 
plants within the same treatment were also noted. This method was therefore 
rejected and harvesting of radish plants within large areas was then 
undertaken to determine seed production. 
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Seed production per unit area was least in the Simazine-treated plots that 
received an additional 0.75 L/ha Simazine as a post-emergent treatment in both 
the dry- and wet-sown lupin crops (Table 5). As expected, the highest seed 
production occurred in the unsprayed plots; more seeds were produced in the 
dry- than in the wet-sown lupins. On average, seed production per plant was 
higher in the wet-sown lupins than in the dry-sown and this could be due to 
the lower radish density and the smaller lupin plants in the wet-sown plots. 
In general,. radish seed production per plant was greater in the 
herbicide-treated plots than in the unsprayed plots. Again, this could be 
attributed to the lower intraspecific competition since a good proportion of 
the radish plants had been killed by the herbicide treatment. The large 
numb~r~ of seeds recorded in the herbicide-treated plots were mainly produced 
by healthy-looking plants which appeared to be unaffected by the herbicide 
treatment. · ... 
Early testing for dormancy with seeds collected from sprayed and unsprayed 
plots showed that seeds from the dry-sown unsprayed plots were more dormant 
than seeds from the wet-sown unsprayed plots (Table 6). This is in agreement 
with earlier work at South Perth which showed that early emergents produced 
more dormant seeds than late emergents. The herbicide treatment in the 
wet-sown plot did not cause a significant change in the seed dormancy level 
when compared with seeds from unsprayed plots. The herbicide treatment 
however, appeared to promote seed rot in the wet-sown plots rather than in the 
dry sown plots; a 9-fold increase in seed rot was noted. However, because of 
the small sample of seeds used, the results must be treated with some 
caution. More data will need to be obtained. 
Regarding the shedding of mature radish pods, it was observed that the 
dry~sown system resulted in a greater s~edding of pods than the wet-sown 
system (Table 7). In last year's trial there was a greater shedding of pods 
in the wet-sown system when harvesting was delayed. Pod shedding is therefore 
very much governed by the time of harvesting. Because of the greater 
persistence of the pods on the radish plants in the wet sown plots in this 
year's trial, this probably accounted for the greater percentage radish 
contamination in grain sample in the wet-sown system (see Gilbey's results). 
Thus, contamination of the lupin harvest is very much dictated by the 
persistency of the radish pods on the parent plants. The rapid maturation and 
pod shed in the radish plant further contribute to its success as an annual 
weed. 
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AIMS 
LOCATION 
TREATMENTS 
PREPLANTING OPERATIONS TO STIMULATE DOUBLEGEE EMERGENCE 
To determine the effect of various preplanting operations 
including the use of soil compaction on the emergence of 
doublegee. 
Chapman Research Station (85C89) 
The treatments were: 
Direct drilling 
Undisturbed (uncropped) 
Conventional cultivation 
Cultivation (plain roller compaction) 
Cultivation (no compaction) 
This was a repeat of last year's trial, with the above treatments imposed on 
the same plots. 
ASSESSMENTS 
Doublegee emergence was recorded as soon as the seedlings had sufficient time 
to emerge (2 weeks after soil compaction). Emergence score for wheat, 4 weeks 
after seeding, and wheat yield at the end of the season were also determined. 
In addition, the emergence patterns, seedling survival and seed production of 
doublegee were monitored. 
RESULTS 
Table 8. The effect of preplanting soil compaction and other operations on 
the emergence of doublegee seedlings (2 weeks after soil compaction) 
Treatment 
Direct drilling 
Undisturbed (uncropped) 
Conventional cultivation 
Cultivation (compacted) 
Cultivation (no compaction) 
LSD (5%) 
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No. of seedlings (m-2) 
1985 1986 
20 
24 
281 
1,132 
523 
0 
1 
33 
192 
85 
81 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
Table 9. The effect of preplanting soil compaction and other operations on 
the emergence and yield of wheat 
Treatment 
Direct drilling 
Conventional cultivation 
Cultivation (eompact8d) 
Cultivation (no compact ion) 
LSD (5%) 
No. of wheat 
seedlings/2.5 m row 
1985 1986 
19 57 
44 46 
17 45 
21 50 
6 
Yield ( t/ha) 
1985 1986 
2.23 1.39 
2.75 1.42 
2.44 1.03 
2.49 1.11 
o. 46 
Table 10. Distribution of emergence of doublegee, expressed as a percentage 
of the total annual emergence from seeding time till crop harvest, 
at Chapman in 1986 
Treatment 
Direct drilled 
Undisturbed 
(uncropped) 
Conventional 
Cultivated) 
with ) 
compact ion) 
Cultivated) 
without ) 
compact ion) 
Seeding 
date 
26/5/86 
12/6/86 
4/6/86 
4/6/86 
t Seeding time till 1/7/86 
t 1/7/86 till 30/7/86 
Total 
emergence 
(m-2) 
105.7 
57.4 
72.6 
52.3 
105.8 
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'0:, 
Emergence as % of total emergence 
Seeding- 8/7/86- 30/7/86- 20/8/86-
8/7/86 30/7/86 20/8/86 harvest 
50.lt 48.8t 1.1 0 
98.1 0.8 1.1 0 
99.8 0.1 0.1 0 
92.4 7.4 0.2 0 
96.9 2.6 0.5 0 
bl 
Table 11. Survival of doublegee seedlings in relation to preplanting soil 
compaction and other treatments. Values given are percentages, 
with figures within parenthesis denoting the initial densities 
(m-2) 
Treatment Herbicide (Barrel) Census 
application date date 
Direct drilled 2/7/86 1/ 7/86 
30/ 7/86 
20/ 8/86 
17/ 9/86 
16/10/86 
Undisturbed 9/7/86 8/ 7/86 
30/ 7/86 
20/ 8/86 
17/ 9/86 
16/10/86 
Conventional 9/7/86 8/ 7/86 
Cultivated 
with 
compact ion 
Cultivated 
without 
compact ion 
9/7/86 
9/7/86 
30/ 7/86 
20/ 8/86 
17/ 9/86 
16/10/86 
8/ 7/86 
30/ 7/86 
20/ 8/86 
17/ 9/86 
16/10/86 
8/ 7/86 
30/ 7/86 
20/ 8/86 
17/ 9/86 
16/10/86 
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Emergence flush number 
l 2 3 
lOO (53) 
18.5 
14.0 
1.9 
l.l 
100 (56.3) 
lOO (51.6) 
99.3 
84.0 
10.8 
0 lOO (0.4) 
0 
0 
0 
lOO (72.4) 
50 
50 
50 
0 100 (0.1) 
0 
0 
0 
lOO (48.3) 
100 
100 
0 
0.5 100 (3.9) 
0.5 74.3 
0 57.1 
0 14.4 
100 (102.6) 
0 100 (2.8) 
0 87.8 
0 
0 
79.9 
43.9 
100 ( 1.1) 
80.9 
30.0 
lOO (0.1) 
lOO 
lOO 
100 (0.1) 
lOO 
lOO 
100 (0.1) 
100 
54.5 
lOO (0.4) 
75 
0 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
Table 12. Seed production of doublegee plants that survived preplanting soil 
compaction and other treatments 
Treatment 
Direct drilled 
Undisturbed 
Conventional 
Cultivated with 
compact ion 
Cultivated without 
compact ion 
COMMENTS 
Emergence 
flush no. 
2 
3 
2 
3 
2 
3 
2 
3 
2 
3 
Seeds per 
plant 
2.5 
1.4 
257.7 
57.5 
0 
1.0 
1.7 
1.0 
2.3 
0 
COnsistent with last year's results, a shallow cultivation followed by soil 
compaction with a plain roller was the best treatment for stimulating 
doublegee emergence (Table 8). Although the soil compaction treatment 
resulted in a slightly lower emergence and yield of wheat when compared with 
the rest of the treatments, the differences were not significant (Table 9). 
Also, overall, the 1986 grain yield was lower than last year's, probably 
because of continuous cropping. 
As expected, the total annual emergence of doublegee after crop seeding was 
the lowest in the soil compaction treatment and the highest in the direct 
drilled treatment (Table 10). If no in-crop herbicide is applied at any 
stage, one would expect the best wheat yield in the compaction treatment. 
However, because Barrel was applied to control doublegee and other broadleaves 
as practised by farmers, much of the competition due to doublegee was removed 
in this trial. 
Doublegee showed almost synchronous emergence after crop seeding in all 
treatments (except direct drilled) as 92 to 99% of the total emergence 
occurred within 5 weeks following sowing of the crop (Table 10). The 
subsequent application of Barrel resulted in a complete kill of these early 
emergents in all treatments except direct-drilled (Table 11). Despite the 
relatively large second emergence of doublegee which took place after the 
application of Barrel in the direct-drill~d plots, seedling mortality was high 
(Table 11) • On the other hand, the numbers of doublegee seedlings which 
emerged after the application of Barrel in the other treatments were small. 
Although some of these escapes survived to reproduce, the reproductive output 
was very low, ranging from 1 to 2 seeds per plant. In the undisturbed, 
uncropped situation however, because of the lack of crop-weed interaction, 
seed production was high, ranging from 57 to 257 seeds/plant (Table 12). 
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POSTPLANTING OPERATIONS TO STIMULATE DOUBLEGEE EMERGENCE 
AIMS To idetermine the effect of soil compaction after crop seeding on 
the emergence of doublegee. 
LOCATION Chapman Research Station (85C90) 
TREATMENTS 
The treatments were: 
Main treatments 
Direct drilling 
Conventional cultivation 
Sub-treatments 
Soil compaction with plain roller 
No compaction 
This was a repeat of last year's trial, with the above treatments imposed on 
the same plots. 
ASSESSMENTS 
Doublegee emergence was recorded 2 weeks after soi~ compaction/seeding. 
Emergence score for wheat, 4 weeks after seeding, and wheat yield at the end 
of the season were also determined. 
In addition, the emergence patterns, seedling survival and seed production of 
doublegee were monitored. 
RESULTS 
Table 13. The effect of postplanting soil compaction on the emergence of 
doublegee seedlings 
Direct drilling 
Conventional 
Number of seedlings (m-2) 
Compact ion 
1985 1986 
68.7 
94.6 
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17.1 
33.8 
No compaction 
1985 1986 
16.6 
36.3 
8.3 
13.6 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
Table 14. The effect of postplanting soil compaction on the emergence of wheat 
Direct drilling 
Conventional 
Number of wheat seedlings per 2.5 m row 
Compaction No compaction 
1985 1986 1985 1986 
18.9 
45.2 
28.9 
48.3 
18.0 
42.5 
45.5 
50.7 
Table 15. The effect of postplanting soil compaction on the yield of wheat 
Direct drilling 
Conventional 
Compact ion 
1985 1986 
1.95 
2.56 
1.44 
1.52 
Yield (t/ha) 
No compaction 
1985 1986 
1.99 
2.49 
1.69 
1.30 
Table 16. Distribution of emergence of doublegee expressed as a percentage of 
the total annual emergence from seeding time till crop harvest, at 
Chapman in 1986 
Treatment 
Direct drilled with 
compact ion 
Direct drilled without 
compact ion 
Conventional with 
compact ion 
Conventional without 
compact ion 
Seeding 
date 
26/5/86 
26/5/86 
12/6/86 
12/6/86 
t Seeding time till 1/7/86 
t 1/7/86 till 30/7/86 
Total 
emergence 
(m-2) 
84.6 
59.4 
85.3 
66.0 
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Emergence as % of total emergence 
Seeding- 8/7/86- 30/7/86- 20/8/86-
8/7/86 30/7/86 20/8/86 harvest 
62.9t 35. 9t 1.2 0 
40.0 57.8 2.2 0 
95.7 3.3 1.0 0 
85.2 14.0 0.8 0 
65 
Table 17. Survival of doublegee seedlings in relation to postplanting soil 
compaction and other treatments. Values given are percentages, with 
figures within parenthesis denoting the initial densities (m- 2) 
Treatment 
Direct drilled 
with compaction 
Direct drilled 
without 
compact ion 
Conventional 
with compact ion 
Conventional 
without 
compact ion 
Herbicide (Barrel) 
application date 
2/7/86 
2/7/86 
9/7/86 
9/7/86 
Census 
date 
1/ 7/86 
30/ 7/86 
20/ 8/86 
17/ 9/86 
16/10/86 
1/ 7/86 
30/ 7/86 
20/ 8/86 
17/ 9/86 
16/10/86 
8/ 7/86 
30/ 7/86 
20/ 8/86 
17/ 9/86 
16/10/86 
8/ 7/86 
30/ 7/86 
20/ 8/86 
17/ 9/86 
16/10/86 
Emergence flush number 
1 2 3 
100 (53.2) 
1.3 
1.3 
0.4 
0.2 
100 (23. 8) 
7.0 
4.2 
4.2 
0.3 
lOO (81.7) 
0.3 
0 
0 
0 
100 (56.2) 
0 
0 
0 
0 
lOO (30.3) 
98.5 
86.4 
51.7 
100 (34.3) 
99.4 
84.8 
6.8 
100 (2.8) 
96 
36 
36 
100 (9.2) 
92.7 
81.9 
22.9 
100 (1) 
67 
22 
100 (1.3) 
58.6 
16.5 
100 ( o. 9) 
75.3 
24.7 
100 (0. 6) 
100 
58.9 
Table 18. Seed production of doublegee plants that survived postplanting soil 
compaction and other treatments 
Treatment 
Direct drilled 
with compaction 
Direct drilled 
without compaction 
Conventional 
with compact ion 
Conventional 
without compaction 
Emergence 
flush no. 
2 
3 
2 
3 
2 
3 
2 
3 
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Seeds per 
plant 
47.6 
3.3 
15.7 
0 
11.7 
0 
3.3 
3.8 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
COMMENTS 
An increase in the emergence of doublegee seedlings following soil compaction 
was again noted in both planting systems (Table 13). Overall, the seedling 
density was lower than last year's since part of the seed bank had been 
exhausted in the 1985 season. 
Soil compaction however, suppressed the emergence of wheat seedlings. This 
was not observed last year (Table 14). The wetter soil condition in 1986 at 
the time of soil compaction probably resulted in too much compaction, thus 
suppressing wheat emergence. In spite of the poorer emergence, wheat yield 
was not severely affected (Table 15). In fact, compaction increased yield in 
the conventional system. 
The higher density of doublegee seedlings in the compacted treatments was 
further reflected in the total annual emergence (Table 16) • An almost 
synchronous emergence was again noted in the non-direct drilled plots as 
opposed to the two major emergence peaks observed in the direct drilled plots 
(Table 16). 
The application of Barrel gave effective kill of the emerged doublegee 
populations. The proportions of the doublegee populations which survived to 
reproduce were mainly those that emerged after the application of Barrel 
(Table 17). Seed production of surviving plants was generally low, 3 to 15 
seeds per plant in most survivors except for the 47 seeds per plant recorded 
for the second emergence flush of the direct drilled, soil compacted treatment 
(Table 18). 
-19-
